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1.1. Thrombin inhibitors
The serine protease thrombin has been the subject of
pharmaceutical research for a number of years. This
research has produced advances in the development of
highly active and selective thrombin inhibitors, but de-
spite these advances, no orally active inhibitor is cur-
rently available for the treatment of thrombotic diseases.
Following reports that bicyclic b-strand mimetics based
on the triazolopyridazine structure (i) are useful as
scaﬀolds for synthesis of protease inhibitors, this
chemistry has been extended for thrombin. New tri-
azolopyridazine chemistry has been employed for rapid
generation and optimisation of thrombin inhibitor
compounds.1
More than 600 single compounds have been synthesised
on a number of diﬀerent solid phase supports, such as
Wang and chlorotrityl polystyrene resin. The com-
pounds were screened for inhibition of thrombin and
trypsin using a ﬂuorometric assay. A number of potent
inhibitors were found, with one of the most potent being
(ii) with a Ki of 0.057 nM against thrombin.
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(ii)1.2. Phosphotyrosine mimetics
The protein tyrosine phosphatases (PTPases) play an
important role in controlling the status of tyrosine
phosphorylation and the regulation of cellular function.
The ability to selectively inhibit tyrosine phosphatases
holds therapeutic potential for the treatment of diseases
such as diabetes, cancer and osteoporosis. Ongoing
inhibitor research has identiﬁed two classes of phenyl-
alanine derivatives (iii) and (iv).2
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ivb: X=S, Y=CO
ivc: X=CMe2, Y=CO
ivd: X=O, Y=SO2
The type (iii) derivatives were designed to mimic a
phosphorylated tyrosine, while the type (iv) derivatives
include aryl substituents similar to a 1-benzothiopyran-
1,1,4-trione moiety, previously reported to be a selective,
irreversible inhibitor of protein tyrosine phosphatase
1B.3
These phosphotyrosine mimetics have also been suc-
cessfully incorporated into a small library containing
triazolopyridazine b-strand templates. Screening for in-
hibition of four phosphatases (CD45, LAR, TCPP, and
PTP1B) was accomplished by ﬂuorometric assays, using
6,8-diﬂuoro-4-methyllumbelliferyl phosphatate (Di-
MUP, Molecular Probes) as substrate. Several moder-
ately potent analogues were obtained (up to 85%
inhibition at 10 lM), and selectivity against the tyrosine
phosphatases assayed was achieved, with type (iv)
phosphotyrosine mimetics providing the best activity.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
N-Acylation of Wang resin-bound L-a-amino acids with
2-triﬂuoromethyl-propenoyl chloride, followed by
asymmetric tandem aza-Michael/enolate-protonation by
a series of L-a-amino esters and ﬁnal release from the
resin, gave a representative library of partially-modiﬁed
retropeptides incorporating a stereodeﬁned triﬂuoro-
alanine surrogate.4
A novel, mild method for the synthesis of di- and tri-
substituted N-acyl ureas in good yields and excellent
purities on solid support has been described.5
The use of polystyrene beads from diﬀerent origins in
solid-phase organic synthesis has been investigated. The
resin loadings of polystyrene bound phosphines were
quantitatively determined by 31P MAS NMR via addi-
tion of triphenyl phosphate as reference compound and
the loadings of intermediate products were evaluated by
Fmoc cleavage.6
A novel method of synthesizing solid-phase bound iso-
cyanocarboxylic acids has been described. 32 Ugi reac-
tions were performed using these resins and 24 products
were obtained in good to viable purities.7
A new procedure for the solid-phase synthesis of 2,6-
and 2,7-diamino-4(3H)-quinazolinones has been de-scribed. The method involves coupling of 2,4,6- and
2,4,7-trichloroquinazoline to a solid support via benzyl
alcohol type linkers, subsequent displacement of chlo-
rine at C-2 then at the C-6 or C-7 positions by amines
and the cleavage of the products from the resin.8
An eﬀective traceless solid-phase synthesis of chloro-
diaminopyrimidines via an amino-de-chlorination
reaction of polymer-bound 4-alkoxycarbonylamino-
2,6-dichloropyrimidines has been developed. After
release from the polymer the target molecules were
obtained in good to excellent purity, although with
modest regiocontrol.92.2. Solution-phase synthesis
An eﬃcient liquid-phase synthesis technique for the
construction of 2,3-dihydro-4-pyridones on soluble
polymer support has been developed, which utilized
one-pot reaction of Danishefskys diene with aldehydes
and polymer-supported amine.102.3. Novel resins and linkers
Although amino acids anchored through the amino
function to BAL resins cannot easily be released from
the resin by treatment with neat triﬂuoroacetic acid, it
has been shown that secondary amines can be obtained
from BAL resins using triﬂuoroacetic acid solutions.11
The preparation, characterisation and application of a
series of non-grafted polystyrene (PS) resins containing
a styrenic methoxypoly(ethylene glycol) (MPEG) de-
rivative have been presented. These novel PS-MPEG
resins were designed to balance swelling and solvation
with improved handling.122.4. Solid-supported reagents
The selective catch and release of the synthetically useful
(o-biphenyl)(t-butyl)2P from basic and non basic com-
pounds, utilizing solid phase supported sulfonic acid
sources has been demonstrated.13
Two new soluble polystyrene-based sulphoxide reagents
have been introduced. These polymeric reagents are
used in Swern oxidation reactions where the resulting
sulphide polymers are easily separated from the product
by simple precipitation and ﬁltration, and the recovered
reduced polymer reagents can be recycled by oxidation
with tert-butyl hydroperoxide in the presence of acid.142.5. Library intermediates
A general synthesis of new alkyl 4-alkyl-2-hydroxy-3-
oxo-3,4-dihydro-2H-1,4-benzoxazine-2-carboxylate pepti-
domimetic building blocks from the corresponding alkyl
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through carbanion oxidation has been published.152.6. Library applications
A rapid method for proﬁling of kinases using a strategy
that couples the merits of combinatorics (in rapid
diversity generation) with the throughput attainable
using microarrays (in parallel screening) has been re-
ported. Alanine-scanning, deletion and positional-
scanning peptide libraries of a kinase substrate were
synthesized and site-speciﬁcally arrayed onto glass
slides.16
6-Aryl-2-morpholin-4-yl-4H-pyran-4-ones and 6-aryl-2-
morpholin-4-yl-4H-thiopyran-4-ones were synthesised
and evaluated as potential inhibitors of the DNA repair
enzyme DNA-dependent protein kinase (DNA-PK). A
multiple-parallel synthesis approach, employing Suzuki
cross-coupling methodology, was utilised to prepare li-
braries of thiopyran-4-ones with a range of aromatic
groups at the 30- and 40-positions on the thiopyran-4-one
6-aryl ring and screening of the libraries resulted in the
identiﬁcation of 6-aryl-2-morpholin-4-yl-4H-thiopyran-
4-ones bearing naphthyl or benzo[b]thienyl substituents
at the 40-position, as potent DNA-PK inhibitors with
IC50 values in the 0.2–0.4 lM range.17
The utilization and impact of parallel synthesis on lead
exploration around an initial hit oxindole to map the
kinase domain of janus kinase 3, generating emergent
SAR, analogue design and functional impact has been
described.18
In an attempt to ﬁnd new inhibitors of the enzymes
in the essential rhamnose biosynthetic pathway from
Mycobacterium tuberculosis, a virtual library of 2,3,5
trisubstituted-4-thiazolidinones was created, docked,
consensus scored and the top 5% slated for library
synthesis.19
The parallel synthesis and antibacterial activity of
5-hydroxy[1,2,5]oxadiazolo[3,4-b]pyrazines has been re-
ported. These compounds were synthesized by con-
densing diaminofurazan with a-keto acids to give a
variety of aryl-substituted analogues.20
Based on literature structures, a pharmacophore for
Nociceptin/orphanin FQ (N/OFQ) receptor ligands was
proposed and used as a guide for the design of a focused
piperidine library and an optimisation library. Potent
receptor agonists and antagonists were obtained from
these libraries as well as a few potent, mu selective ag-
onists.21
A high-throughput biochemical screen of a combinato-
rial chemical library has led to the discovery of a novel
nonpeptidic small molecule that has the ability to dis-
rupt the X chromosome-linked inhibitor of apoptosis
protein (XIAP)/caspase-3 interaction, and the activity of
this inhibitor has been characterized both in vitro and in
cells.22A method for testing many biological mechanisms in
cellular assays using an annotated library of 2036 small
organic molecules has been described. This annotated
compound library represents a large-scale collection of
compounds with diverse, experimentally conﬁrmed
biological mechanisms and eﬀects.232.7. Phage display libraries
Technology has been developed to display small mole-
cules on phage particles. This innovation enables the
generation of libraries of phage-tagged compounds with
novel properties that are well suited for in vivo assays.24
A technology for attaching libraries of synthetic com-
pounds to coat proteins of bacteriophage particles such
that the identity of the chemical structure is encoded in
the genome of the phage, has been reported, allowing a
library of synthetic compounds to be screened very ef-
ﬁciently as a single pool.25References
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